Abstract: Wireless sensor network is used for sensing the information from that area which is out of human range. In the mobile wireless sensor network nodes are available in mobility mode. The sensor nodes sense the information by moving from one destination to second. In the whole processing of sensing and transmitting data energy has been consumed. In the purposed work the energy utilization has been reduced by using clustering approach that increase the network life time. In this work mobile leach approach has been utilized for development of clusters in the network. Cluster head selection has been done on the basis of maximum energy. To recover the data recovery node has been initialized that sense the information at an interval of time so that data can be recovered from recovery node at time of failure of any node. On the basis of different parameters performance has been evaluated.
Introduction

Wireless Sensor Network
WSN networks compose possibly large number of wireless sensor nodes that are resource constrained in terms of energy, memory, computing capabilities and communication strange [1] . A sensor node will be also referred to as just node or sensor in the sequel. There are various type of application of WSN are already present in health care, navigation, rescue, intelligent transportation, social networking, gaming application fields, and critical infrastructure protection [2] . This network is of tenant attended and deployed in harsh environments. WSNs are hence subject to several threats because of their nature [3] .
The WSN is built of "nodes" -from a few to several hundreds or even thousands, where each node is connected to one (or sometimes several) sensors. Each such sensor network node has typically several parts [4] . In this every network node contain a radio transceiver with internal or external antenna connection, a microcontroller an electronic circuit for interfacing with the sensors and an energy source usually a battery or an embedded form of energy harvesting. A sensor node might vary in size from that of a shoebox down to the size of a grain of dust, although functioning [5] "motes" of genuine microscopic dimensions have yet to be created [6] .
MWSN
Mobile wireless sensor networks (MWSNs) can simply be defined as a wireless sensor network (WSN) in which the sensor nodes are mobile [7] . MWSNs are a smaller, emerging field of research in contrast to their wellestablished predecessor [8] . MWSNs are much more versatile than static sensor networks as they can be deployed in any scenario and cope with rapid topology changes [9] . However, many of their applications are similar, such as environment monitoring or surveillance commonly the nodes consist of a radio transceiver and a microcontroller powered by a battery [10] . As well as some kind of sensor for detecting light, heat, humidity, temperature, etc.
Energy optimization in MWSN
A typical Mobile wireless sensor network consists of sensors powered by small batteries that are difficult to replace if not impossible. Hence, the sensor nodes can only transmit a finite number of bits before they run out of energy [11] . Thus, reducing the energy consumption per bit for end-toend data transmission is an important design consideration for such networks. It assume that each information bit collected by a sensor is useful for a finite amount of time; after this time the information may become irrelevant. Hence all the bits collected by the sensors need to be communicated to a hub node before a certain deadline [12] .
Mobile Wireless sensor networks typically have power constraints. The absence of wires implies the lack of an external power supply such as battery packs. Although photovoltaic or other passive energy gathering techniques are possible, these approaches typically provide only a modest amount of operating power. Therefore it is necessary to extend the battery life individual sensors so that the network can remain functional as long as possible. Moreover, for biomedical sensors, power usage results in heat dissipation that may further require minimizing the total power consumed by the wireless sensor network [13] .
Clustering in MWSN
Cluster-based energy balancing scheme is intended to ameliorate the above energy unbalancing phenomena. We exploit the observation that in a heterogeneous sensor network there are nodes which are more powerful in terms of energy reserve and wireless communication ability [14] . We transform the flat communication infrastructure into a hierarchical one where strong nodes act as cluster heads to gather information within the clusters and then communicate with the sink directly via single hop link. In such a way, the hot spot around the sink is divided into multiple regions around the cluster heads in the hierarchical infrastructure. [15] . The cluster head takes care of transferring the data to other clusters within the network by maintaining the routing information. The member nodes report their data to the respective CHs. The CHs aggregate the data and send them to the central base through other CHs. Because CHs often transmit data over longer distances, they lose more energy compared to member nodes. The network may be re-clustered periodically in order to select energy-abundant nodes to serve as CHs, thus distributing the load uniformly on all the nodes.
Routing Protocols in WSN
We can reduce the energy consumption by using various techniques like data aggregation, clustering, data-centric methods, etc. The routing protocols can be classified as flat, hierarchical or location-based as follow [16] :
Flat networks
In this network equal nodes are used. Hence each node plays the same role. This network has no logical hierarchy. It uses a flat addressing scheme. The example of flat network is Routing Information Protocol (RIP).
Hierarchical networks
The nodes are partitioned into a number of small groups called clusters. Each cluster has a cluster head (CH) which is the coordinator of other nodes. These CHs perform data aggregation so that energy inefficiency may be reduced. The cluster heads may change. The node which has the highest energy acts as the CH. Hierarchical routing is an efficient way to lower energy consumption within a cluster. It has major advantages of scalability, energy efficiency, efficient bandwidth utilization, reduces channel contention and packet collisions [17] .
Location-based networks
In location-based clustering, the location of the sensor nodes plays a important role. Base station is used to send data to a particular location. In these protocols, the awareness of position of the sensor nodes is very significant to transfer the data to destinations. The distance between neighboring nodes can be estimated on the basis of incoming signal strengths. On the basis of location based protocol, if there is no activity then nodes should go to sleep to save energy [18] . 
Related Work
Problem Formulation
In Wireless Sensor Networks, existing energy efficient routing algorithms assumed that the sensor nodes are stationary. Some of the applications in WSN must combine with both mobile sensor nodes and fixed sensor nodes in the same networks. In mobile wireless sensor network, sensor nodes relocate themselves with the intention of covering area to be monitored or to replace uncharged or defective sensor nodes. In some situations, sensors are just dropped from a height or thrown parabolic and supposed to position themselves to track something or monitor an area. In such cases, energy becomes a vital issue for sensor nodes as they do not contain any battery recharging facility as well as they are very small in size hence cannot resist high battery capacity. For such an environment, energy needs to be conserved at each step either sensing or processing or communicating or moving. Since the nodes are equipped with a lesser amount of memory, restricted battery power, little computation capability, and small range of communication, the mobility of nodes causes performance degradation. It has been observed that clustering plays an important role in energy saving with better resource allocation.
Many clustering based algorithms are available in mobile wireless sensor networks. In Energy Efficient Cluster Head Selection Protocol in Mobile Wireless Sensor Network (EECHS-MWSN), the cluster-head nodes are selected from the residual energy, lowest mobility factor and density of the node. The proposed study focuses on application of a distributed fault-tolerant clustering algorithm and run time recovery of the sensor nodes from the faulty cluster in mobile wireless sensor networks. This fault can be removed by using back up cluster or by setting the root information as a prefix.
Proposed Methodology
First Phase: -In the first phase of the proposed work MWSN will be analyzed and developed on the basis of parameters utilized in MWSN. In this scenario number of nodes, routing protocol and energy provided to each and every node will be provided. Mobility model for sensor nodes will be defined in this phase. Each and every node will be provided a deployment location and according to mobility model these nodes will sense information from the particular area.
Second phase-In this phase the scenario will be decomposed into different clusters on the basis of similarity between sensor nodes. Cluster head selection will be done in this phase on the basis of energy available in a single cluster.
Third Phase-In this phase different simulations will be performed using on demand routing protocol for data transmission to base station and a recovery node will be developed that will retrieve information throughout the network. Recovery node is a fault tolerance approach from which data can be recovered if any node or cluster head undergoes into failure. It is the ratio of all the received data packets at the destination to the number of data packets sent by all the sources. It is calculated by dividing the number of packet received by destination through the no. of packet originated from the source. PDR = (P r / P s ) * 100 Where, P r is total packet received and P s is total packet sent. 
Results and Discussions
Conclusions
Wireless sensor network is used for sensing the information by different sensor available in the particular area. In the mobile wireless sensor network different sink nodes have been utilized for sensing the information with mobility. The sink nodes move with a speed in the network to receive the data from various sensor nodes. In the purposed work clustering has been done and cluster head has been selected on the basis of maximum energy containing node. The sensing node transmits the data to the cluster head and cluster head transmit to the base station. The clustering approach increase network lifetime due to each node have chance of cluster head. Proper energy has been utilized. Data recovery has been done at any node failure by using the backup or recovery node. This back up node captured data from all the nodes at a particular interval of time and transmits this data to the base station. Packet delivery ratio, packet loss, end to end delays and throughput has been analyzed for performance evaluation. One the basis of these parameters one can conclude that purposed work provides better results than previous approach.
In the future reference Sink nodes can be utilized with mobility & sensors nodes with static location for energy optimization of wireless sensor network. Second optimization approach can be utilized for discovery of short route for data transmission so that minimum energy will be consumed by the network. 
